Increased release of brain serotonin reduces vulnerability to ventricular fibrillation in the cat.
Brain serotoninergic neurons are known to participate in cardiovascular regulation. Administration of the serotonin precursor 5-l-hydroxytryptophan in conjunction with the monamine oxidase inhibitor phenelzine and the selective peripheral l-amino acid decarboxylase inhibitor carbidopa has been shown to raise the repetitive extrasystole threshold in the canine heart. The present investigation demonstrates that this drug regimen increases the cerebrospinal fluid concentration of serotonin and its major metabolite, 5-hydroxyindoleacetic acid, by 330 and 830%, respectively. By contrast, cerebrospinal fluid concentrations of norepinephrine and its major brain metabolite, 3-methoxy-4-hydroxyphenylethyleneglycol sulfate, and of dopamine's metabolite, 3, 4-dihydroxyphenylacetic acid, were not significantly altered. Concomitantly, the ventricular fibrillation threshold was elevated by 42% and the effective refractory period prolonged by 7%. Efferent sympathetic neural activity was suppressed in the normal heart (from 7.9 +/- 1.3 to 3.9 +/- 1.1 impulses/s). The surge in sympathetic activity associated with acute myocardial ischemia was markedly attenuated. These results indicate that enhancement of central serotoninergic neurotransmission can reduce the susceptibility to ventricular fibrillation mediated through a decline in sympathetic neural traffic to the heart.